QUANTIFYING THERMAL EXPOSURES AND EFFECTS
FOR CENTRAL VALLEY
ANADROMOUS SALMONIDS
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The Team

* Ben Martin (Research Ecologist) — Team lead

* Alyssa FitzGerald (Postdoc) — Distribution and thermal effects
modeling

* Sara John (NOAA affiliate/Specialist) — Temperature modeling, GIS
processing/analysis

* Travis Apgar (PhD student) - Assisting with GIS, compiling phenology
database
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Original goal

Variatien in Thermal Eoo-physinlogy among Californda Salmenids:
Define new thermal criteria for Central Tuplications for Management
Valley salmonids
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Original goal

Variatien in Thermal Eoo-physinlogy among Californda Salmenids:
Define new thermal criteria for Central Tuplications for Management
Valley salmonids
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“there will likely exist conditions where
adherence to txe Region 10 guidelines will
become impossible or where thermally-
manageable zones will shrink.”

Aunthers
“For most life-stages and species for which
thermal performance data exists, the ) o
Region 10 guidelines apzfear protective Reuneth . Zilig
against temperature-induced mortality, but PhD. Candidate
may be sub-optimal, either managing
water too be warm or too cool. In both Fobers 4. Luardi, FyIL¢
cases, exposure to sub-optimal Srmior Besenrcher

temperatures can yield sub-lethal
detrimental physiological and ecological

effects” Naum A, Fangue, Ph D0
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Questions

Q1. How can we quantify the thermal environment experienced by
Central Valley salmonid populations, and how does it differ from
Region 10 populations?

Q2. Can we improve site-specific temperature management in the
Central Valley by using thermal performance curves?

Q3. What additional studies are needed in order to develop specific
thermal thresholds for the different life stages of salmonids in the
Central Valley?
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Part 1: What is the thermal environment experienced by Central Valley salmonid

populations, and how does it differ from Region 10 populations?

¢ Approach — three datasets required:

* Where do anadromous populations/life-stages occur?
» Distribution database

* When do anadromous populations/life-stages occur?
* Phenology database

* What temperatures do salmon population experience when and where they
occur?

¢ Stream tem perature
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Part1

Analyses

Chinook Phenotoy:
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Part 1
Results
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Figure 6. Comparison of the
thermal exposures of Chinook
during peak holding, peak
incubation, and early rearing in the
Central California and mid-
Columbia regions for fall-run (left
panel} and spring-run {right panel)
populations. The populations are
Central Valley {fall and spring)},
Deschutes River {fall), Lower
Columbia River {fall and spring},
Mid-Columbia River (spring}, Snake
River {fall and spring }.
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Q2. How can thermal performance curves improve temperature

management of salmonid populations in the Central Valley?
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“Region 10 guidelines...may be
suboptimal” (Zillig et al. in prep)

Replace a binary (above/below)
threshold with a prediction for
expected thermal impacts

Determine thermal effects on
different life stages

Allow for prioritizing cold water
resources in years/locations when
Region 10 criteria cannot be meet

Can be updated as better
laboratory or field data become
available for specific populations
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Results
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